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r-RR  95OI  (variation)  incorporated  ADCN's  as  follows; 

'o-^ADGN  1  Added  opt'l  finish.  Corrected  paint  color 
'  ■•R  '.—AXN  2  Revised  Rev.  date  of  D2-80396 
c  : — \DGI'!  S3  Deleted  upper  arm  supports 

■ — -'DON  S4? Added  seat  back  tilt  angle  adjustment 
‘“'i _ lADGN  S^jActuatorj  added  -20 

EO-2-O366  (variation)  Revised  attach  hards'/are  per 
customer  request. 

(1)  Changed  suit  to  seat  attach  fittings  to  Koch 
h  Sons  P/lI  015-10307  (CFAE) 

(2)  Added  Fig.  11  &  changed  Fig.  8  to  prototype 
only. 

PRR  9500  (variation)  DWG.  clarification,  relaxed  voltage  time 

requirements  for  tube  cutter,  reduced  shoulder,  release 

lastener  loads  (Vendor  request) 

(3)  Revised  Paragraph  1.2.1. 9  to  clarify  initiator 

•  functions 

(4)  Paragraph  3.2.13.2.3-1000  volts  was  I500  volts. 

(5)  Paragraph  3*2. 13. 2. 5-20  milliseconds  was  10 
milliseconds. 

(6)  Paragraph  3*2.23  Added  clarification  on  GFP 

initiator  usage. 

(7)  Fig.  1  page  23  -  clarified  lower  arm  rest 
location. 

(8)  Fig,  2  page  24  -  added  ii6.  &  clarified  ejection 
handle  motions 

(9)  Revised  Paragraph  4.4.19.2  &  4.4.19.4  to 
clarify  requirements. 

(10)  Appendix  B  rewltten  to  clarify  requirements. 

(11)  Paragraph  1.2.1  Corrected  part  numbers 

(12)  Paragraph  3*3. 1-7. 2  2250  lbs  was  2575  lbs, 

4500  lbs  was  5150  lbs.  (Loads  should  not 

have  Included  survival  kit  weight).  >  /  ^ 
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1.0  SCOPE 


1.1  SCOPE. 

This  drawing  covers  the  design,  iabrication,  performance  and  testing 
rcquirer.onts  for  a  type  of  cquipruent  desiguated  Ejection  Seat  and  Survival  System. 

1.2  IMTENDED  USE  AND  ASSEMBLY  BSEAKDOv/N 
1.2.1  EJECTION  SEAT  AND  SUKVIVAL  SYSTEM. 

Th':  specified  ejection  scat  and  survival  system  shall  provide  for  pilot  escape  and 
survival  from  the  Dyna-Soar  glider  in  instances  when  a  satisfactory  landing  site 
c'.r.uot  be  reached  or  when  other  conditions  make  an  attempted  glider  landing  impractical.  ^ 
T;.o  complete  glider  system  consists  of  part  numbers  10-81000-2,  *'Sj'4“S '4 ^ 

Ti-.-.i  upward  ejection  seat  and  rail  assembly  for  the  Dyna-Soar  vehicle  shall  be  patterned 
a  tor  existing  state-of-the-art  ejection  seats.  Size  requirements  for  the  pilot 
a.'o  based  on  a  5th  to  75th  percentile  man,  (maximum)  fully  dressed  in  a  full  pressure  - 
body  restraint  suit  system.  The  pilot's  anthropometry  shall  comply  with  WADC  Tech¬ 
nical  Report  52-521,  "Anthropometry  of  Flying  Personnel",  dated  September,  195^* 

A  hinged  seat  b.aok  shall  provide  for  two  positions  of  flight}  Boost,  and  Normal 
Flight/S joction.  A  qualified  Air  Force  back  type  parachute  and  a  seat  type  rescue 
and  survival  kit  shall  be  provided.  Ejection  sequencing  shall  be  accomplished  by  i 
actuating  a  two  handed  ejection  control  located  on  the  front  edge  of  the  seat  bucket 
between  the  pilot's  legs.  This  action  shall  automatically  pre-position  and  restrain 
the  pilot  for  ejection,  eject  the  hatch,  provide  system  disconnect,  supply  the 
j  piloi  suit  with  bailout  oxygen,  and  fire  a  rocket  catapult.  After  ejection,  auto-  , 

;  i;.atio  scat/man  separation  shall  bo  provided,  with  automatic  parachute  deployment 
I  at  14,000  feat  or  less. 


1.2. 1.1  EJECTION  SEAT  /iND  RAIL  ASSEMBLY  -  10-81000-1  -  PROTOTYPE  ONLY 

Thu  prototype  seat  and  rail  assembly  shall  bo  a  complete  system  except  for  the  -2 
survival  kit  and  -4  Parachute  assembly.  A  dummy  catapult  and  a  complete  set  of  dummy 
yallistic  units  shall  be  provided. 


1.2. 1.2  RESCUE  AND  SURVIVAL  KIT  CONTAINER  ASSEMBLY.  10-81000-2  -  PROTOTYPE  ONLY 
The  rescue  and  survival  kit  container  assembly  will  include  a  bail-out  oxygen  bottle 
and  regulator  system,  and  will  provide  storage  space  for  the  life  raft,  rescue  aids, 
and  emergency  survival  equipment.  The  assembly  shall  be  used  as  a  seat  cushion  and 
parachute  support  during  flight. 

1.2. 1.3  rocket  Catapult  assembly.  10-81000-3 

A  qu-alified  rocket  catapult  assembly  will  consist  of  the  necessary  energy  for 
propelling  the  seat/man/survival  equipment  from  the  glider  on  a  safe  trajectory 
before  parachute  deployment. 

1.2. 1.4  PARiiCilUTE  ASSEMBLY.  10-81000-4 

A  qutilified  type  B-5  (C-9)  or  equivalent,  back  type  parachute  with  modified  attach- 
mer.ts  shall  be  provided  with  the  ejection  scat  and  survival  system. 

1.2. 1.5  FIXED  RAIL  ASSEMBLY.  10-81000-5 

The  fixed  rail  assembly  consists  of  the  non-ejectable  structure  and  associated 
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1.2. 1.6  SKAT  ASSrilBLY.  10-81000-6  PROTO'TYPE  ONLY  |syh  H 

The  scat  assembly  consists  of  thoejectable  structure  and  associated  hardware, 

1.2. 1.7  DISCONl'IECT  ASSElfflLY,  UPPEIi,  10-81000-7  -  PROTOTYPE  ONLY 

The  upper  disconnect  assembly  consists  of  the  portion  of  the  personal  leads 
disconnect  that  is  attached  to  the  full  pressure  suit, 

1.2. 1.8  DISGOl'JNEGT  ASS}i;MBLY,  T.ObTIR,  10-81000-8  -  PROTOTYPE  ONLY 

The  lov.'cr  disconnect  assembly  consists  of  the  portion  of  the  personal  leads 
disconjicct  that  is  attached  to  glider  structure. 

1.2. 1.9  IKiTIATOR.  10-81000-9 

The  initiator  is  a  cartridge  actuated  device  which  provides  gas  pressure  for  the 

hatch  jettison  pressure  svdtch,  hatch  interlock,  and  seat  back  positioning  actuation.  I? 

1.2.1.10  CATAPULT  INITIATOR.  10-81000-10 

T..0  catapult  initiator  is  a  cartridge  actuated  device  which  actuates  the  catapult, 

1.2.1.11  HARNESS  RELE/^SE  INITIATOR.  10-81000-11 

'.he  harness  release  initiator  is  a  cartridge  actuated  de'vice  which  actuates  the 
.  -rncss  release  system. 

1.2.1.12  TUBE  CUTTER.  10-81000-12 

The  tube  cutter  is  a  cartridge  actuated  device  which  cuts  the  catapult  hose  when  the 
omorgency  external  hatch  release  handle  is  operated, 

1.2.1.13  SOFAR  BOMB.  10-81000-13 

The  SOFAR  bomb  is  a  sound  fixing  and  ranging  bomb. 

1.2.1. 3A  SEAT4IAN  SEPARATOR.  10-81000-14 
Th.e  soat  nun  separa'bor  separates /the  pilot  and  the  seat  after  ejection, 

1.2.1.15  INERTIA  REi'l  CARTRIDGE.  10-81000-15 

The  5.nertia  reel  cartridge  operates  the  automatic  re-vdnd  on  the  inertia  reel  at 
jj action. 

1.2.1.16  SE.\T-MA.N  SEPAPJvTOR  INITIATOR.  10-81000-16 

The  scat-nun  sepai'ator  initiator  is  a  cartridge  actuated  de'sdco  which  actuates  the 
soat-man,  separator, 

1.2.1.17  DISCONNECT  ASSEI-IBLY,  LOV.’ER.  10-81000-17 

The  lovror  disconnect  assembly  consists  of  tho  portion  of  the  pilot's  personal  leads 
that  mates  vdth  the  -19  sur'vival  kit  and  is  attached  to  glider  structure, 

1.2.1.18  DISCONNECT  ASSH-IBLY,  UPPIOR.  10-81000-18 

Ti’iC  upper  disconnect  assembly  consists  of  the  portion  of  the  pilot's  personal  leads 
that  rutos  vdth  tho  -19  survival  kit  and  is  attached  to  the  pilot's  pressure  suit, 

1.2.1.19  R}::3CUE  AND  SURVIVAL  KIT  CONTAINER  AiiSEMBLY.  10-81000-19 

The  rescue  and  survival  kit  container  assembly  is  identical  to  10-81000-2'  except 
that  the  pilot's  personal  leads  shall  be  routed  through  the  container, 

1.2.1.20  SEAT  ASSEI-mLY .  10-81000-20 

The  seat  assembly  is  identical  to  10-81000-6  except  that  the  seat  back  tilt  angle  o 

adjustment  actuator  (paragraph  3 •2.1,3)  is  included.  ^ 
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Siirfaoe  Treatment  (Except  painting  &  priming) 
for  Motal  &  Metal  Parts  in  Aircraft. 


2,2  NON-GOVERNl'IENT ,  The  foUo^^ing  non-government  documents  and  dravdngs  of 

exact  issues  sho^vn,  form  a  part  of  this  Source  Control  Drawing  to  the  extent 
specified  herein.  In  those  cases  where  the  document  is  not  dated,  the  latest  issue 
in  effect  on  the  date  of  invitation  for  bids  sliall  forai  a  part  of  this  Source 
Control  Drawing.  One  copy  each  of  the  documents  listed  below  and  marked  with  an 
asterik  is  to  bo  furnished  with  each  copy  of  this  Source  Control  Drawing  being 
sent  to  a  vendor. 


<1)2-80396 


•ii-BAG-TllS 


General  Requirements  Document  for  X-20  Source 
Control  Drawings  and  Design  Procurement 
Specifications,  Revision  2-19-63. 

BAG  Standard,  Tape,  Miscellaneous  Systems, 
Identification 


<iBAG-TllAK-tIl 


BAG  Standard,  Tape,  Compressed  Gas  System, 
Identification 


j  3.0  REqUIREMENTS 

y 

!  3.1  GENER/iL  RSQUIREI-Srrrs 

I 

i  3.1.1  SUPPLEMENTAL  DOCUMENT,  Requirements »  procedures,  references,  and 

!  definitions  specified  in  Document  D2-80396  form  a  part  of  this  Source  Control  Drav/ing,  ; 

j  c:;cept  as  noted  herein.  V/here  conflicting  requirements  exist,  the  requirements  of  | 

I  this  Source  Control  Drav;ing  shall  govern.  | 

j  3.1,2  MIL  SPECIFICATION  COMPLIANCE.  The  general  design  eoid  development  require- 

I  ments  of  MIL-S~9^79  dated  19  Kiarch  195^  shall  apply  v/ith  the  exception  of  deviations 
I  ’s  written  in  this  drawing.*  In  the  event  of  conflict  between  this  drawing  and 
j  ..fL-S-9‘i'79s  iho  requirements  of  this  drawin'-  shall  govern. 

!  « 

J  3,1.3  SYSTEM  COMPATIBILITY,  The  ejection  scat  and  survival  system  listed 

j  h;lov.'  shall  be  compatible  and  snail  operate  as  an  integrated  system  to  perform  the 


ed  functions 

herein  defined: 

a. 

10-81000-1 

Ejection  Seat  and  Rail  Assembly  (Prototype  Only) 

b. 

lO-SlOOO-2 

Rescue  and  Survival  Kit  Container  Assembly  (Prototype  only^ 

c. 

10-81000-5 

Rocket  Catapult  Assembly 

d. 

10-81000-4 

'  Parachute  Assembly 

e. 

10-81000-5 

Fixed  Rail  Assembly 

f. 

10-81000-6 

Seat  Assembly 

C* 

10-81000-7 

Disconnect  Assembly,  Upper  (Prototype  Only) 

h. 

10-81C00-8 

Disconnect  Assembly,  Lower  (Prototype  Only) 

10-81000-9 

Initiator 

j* 

10-81000-10 

Catapult  Initiator 

k. 

10-81000-11 

Harness  Release  Initiator 

1. 

10-81000-12 

Tube  Cutter 

m. 

10-81000-13 

SOFAR  Bomb 

n. 

10-81000-14 

Seat-i>!an  Separator 

0. 

10-81000-15 

Inertia  Reel  Cartridge 

P. 

10-810CO-16 

Seat-Man  Separator  Initiator 

c . 

10-31000-17 

Disconnect  Assembly,  Lower 

*  0 

10-810CO-18 

Disconnect  Assembly,  Upper 

s. 

10-81000-19 

Rescue  and  Survival  Kit  Container  Assembly 

t. 

10-81000-20 

Seat  Assembly 

i  The  requirements  of  this  drawing  shall  be  considered  as  applicable  in  the  design 
I  of  each  of  the  assemblies  listed  above. 

! 

!  SYSTEI'S  INTEGR;\TI0N.  The  ejection  and  survival  system  shall  be  so 

designed  that  it  v/ill  meet  the  performeuice  requirements  specified  herein  v/hen 
;  integrated  with  the  full  pressure  suit  -  body  restraint  system,  escape  hatch 
j  ejection  system,  and  glider  -  pilot  service  connections.  The  ejection  sequence 
I  shall  conform  to  the  sequence  and  integration  shown  in  Figure  2, 


*  See  Appendix  A 
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3.1.5  PiffiPHODUCTION.  This  specification  makes  provisions  for  preproduction 
testinr. 


3.1.6  FINISH.  All  external  non-operating  surfaces  shall  be  finished  as 
f ollovs ; 

Aluminum  Alloys  -  Anodize  per  MIL-A-8625,  or  apply  chemical  film  per  MIL-C-5541,  vj:. 
Apply  one  coat  of  v/ash  primer  per  MIL-C-8514>  or  KIL-C-15328.  MIL-C-5541’  may 
be  used  in  place  of  MIL-C-490. 

Ferrous  Alloys  -  Surface  treatment  per  MIL-S-5002  follov;ed  by  one  coat  of  v;ash 
poi'  MIL-G-S51^i.j  or  1111-0-15323^  Optional:  (Including  corrosion  resistant 
sloel)-C].r.::n  per  LiIL~G --490,  Grade  II,  Tyjie.l,  phosphoric  acid  etch  per  IiIL-M-10573, 
or,  v;hon  those  i-iothods  are  not  practical,  clean  per  KIL-C-490,  Apply  one  coat  of 
'wash  primer  per  :-n;L-C-S514,  or  JlIL-C-15323. 

.'hi  addition,  the  surfaces  shall  be  given  one  coat  of  enamel  conforming  to  one  of 
L-.o  following  specifications:  'I'T-Ifi-529,  TT-Ii-527,  or  MIL-E-5556. 

Th.c  color  idiall  be  gray.  Color  No.  36231  of  Federal  Standard  No.  595>  except  as 
r.oroin  noted.  i 

i 

All  component  parts  shall  be  finished  to  provide  protection  against  electrolytic 
(ihalvenic)  corrosion  through  contact  of  dissimilar  metals,  and  corrosion  from  salt 
air  or  o.ny  other  atmosphci’ic  condition  that  may  be  encountered,  v;hile  properly 
functioning  for  tho  life  of  the  article. 


3.1.7  hnlGHT.  The  weight  of  the  article  shall  be  a  minimma  consistent  vdth 
he  porformanco-  requirements  and  within  the  limitations  of  sound  design  practice. 
..t  shall  not  exceed  397.0  pounds  (total  ejectable  and  non-ejectable  v/eight).  This 
V;eight  includes  the  following: 


a.  Pilot 


176.0  lbs. 


b.  Survival 

Container  and 
Contents 


40.0  lbs. 


3.1.7  '-.'EIGHT  (CONTIMHED)  Uym  H 

c.  Hull  Prosauro  Euit-Dody  Hestrcint  System  (including  hose, 

electrical  wiring  and  upper  jxirt  of  pilot  services  disconnect 
and  bail-out  oxygen).  32.5 

''ont;-J,y  weight  and  balance  reports  shall  be  sxibrnitted  as  specified  in  D2-80396, 
'■Goncral  Requirements  Docurricnt  for  Dyna-Soar  Source  Control  Dravdngs  and  Design 
Pi’oeurement  Specifications." 

3.2  SYSTEM  DESIGN.  The  ejection  seat  and  survival  system  shall  be  designed 

to  provide  a  maxeLmun  degree  of  reliability  of  operation  and  require  a  minimum  amount 
of  maintenance.  In  addition,  the  seat  shall  be  designed  to  provide rraxiiitum  comfort, 
case  of  adjustment  (gro\ind  maintenance  only),  simplicity,  durability,  and  minimum 
wcigb.t.  Specifications  and  standard  parts  shall  be  selected  per  D2-80396. 

3.2.1  SEAT  ADJUS'IiffiNT.  The  seat  shall  be  designed  to  provide  vertical  adjust¬ 
ment  and  seat  back  tilt  adjustment.  Vertical  adjustment  of  the  seat  vdll  not  be 
required  in  flight,  but  vd.ll  be  a  preflight  operation  on  the  ground. 

3. 2. 1.1  VERTICAL  ADJUSU'EMT.  Preflight  vertical  seat  adjustment  shall  provide 
2.9  inches  up,  and  1  inch  down  from  uhe  normal  seat  reference  point  (SRP)  as  shovm 
in  Figure  1.  Markings  shall  be  provided  so  that  it  can  be  determined  what  position 
the  seat  is  in  from  the  forward  side  when  installing  the  catapult  in  the  fixed  rails. 

3.2. 1.1.1  DEI£TED. 

3. 2. 1.2  SEAT  BACK  TILT  A.DJUSTHEI'!T.  The  seat  back  sriall  be  designed  to  provide 
muanual  scat  back  tilt  positioning.  The  seat  positioning  lever  or  cont:pl  shall  be 
located  on  the  top  of  the  left  hand  side  panel  in  a  convenient  and  readily  accessible 
msition  to  the  pilot  or  ground  crew.  Seat  back  tilt  shall  provide  tv:o  positions 

■■  ...1  stops,  nc-nsly;  "Boost position  2°  t  iP  forv/ard  of  normal  vertical,  and 
■2..jccticn"  position  13*^  1  A®  aft  of  normal  vei'tical,  as  shown  in  Figure  1.  The 
flight  position  mhy  be  selected  anyplace  betv/een  the  two  positions  at  the  pilot's 
opi.ion.  A  seat  position  indicator  shall  be  located  in  the  L.H.  arm  rest.  It  shall 

the  13  and  3  degree  aft  and  the  2  degree  forward  positions  marked. 

.'•'cr  the  ejection  seciuence,  the  scat  back  shall  be  automatically  povrer  actuated  to 
tiie  ejection  position  and  locked  in  place  by  a  ballistic  powered  actuator  or  similar 
device,  Electric  povrered  actuators  or  devices  shall  not  be  used.  This  function 
shall  be  included  in  the  seat  pre-ejection  sequence.  Automatic  scat  back  positioning 
rry  be  incorporated  into  inertia  reel  design  (paragraph  3.2.6)  eliminating  the  need 
for  a  separate  seat  back  positioning  actuator.  Positioning  of  seat  back  to  the 
icjecticn  position  under  forward  accelerations  (eyeballs  in)  shall  not  result  in  pilot 
injury  of  any  kind.  Failure  of  automatic  pre-ejection  seat  positioning  shall  not , 
rjrcvent  seat  ejection,  (see  Figure  2.) 

3. 2. 1.3  SEAT  BACK  TILT  ANGLE  ADJUSTMEi\T  ACTUATOR .( 10-81000-20  only). 

A  scab  back  tilt  angle  adjustment  actuator  shall  be  provided  on  the  seat.  This 
act'.ai.or  sh.all  be  designed  so  that  it  wall  force  the  seat  back  forward  under  the 
full  weight  of  suited  75th  percentile  pilot  in  the  boost  position  and  xinder  the  force 
of  a  pi'ossurised  suit  in  the  flight  position.  The  actuator  shall  be  v.'holly  contained 
vdth.in  tr.o  seat  envelope  and  shall  be  hand-operated  by  the  pilot  with  the  suit  pres- 
s’.iriscd  or  unpressurised.  This  actuator  supplements  the  requirements  of  paragraph 
3. 2.1. 2. 
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1.2  IvQUIPK/iiT  IISTALLATION  PUOVISIOI'iS .  Installation  provisions  for  a  _ 
oualificd  B-5  back  type  personnel  parachute  assembly  vdth  rnodiiled  attachments 
as  outlined  in  paragraph  3*2.20,  and  a  rescue  and  survival  kit  container  assembly 
as  outlined  in  paragraph  3*2.18,  shall  be  provided  in  the  ejection  seat. 

3.2,3  SEAT  CUSIlIOIi.  The  scat  cushion  shell!  be  included  as  part  of  the  rescue 
:  I'.d  suridval  kit  container  assembly.  The  seat  cusl'd-on  covering  material  shall  be 
sage  green,  USAF  Color  Shade  No.  518. 


PARACHUTE  SUPPORT  BULKH}iA.ri .  The  aft  end  of  the  roscuo  and  survival  kit 
container  assembly  shall  provide  vortical  support  for  the  parachute. 


"  O  I, 


3.2.5  FULL  PRESSURE  SUIT-BODY  RISTR/JKT  SYSTEM,  P/JIAlCHUTE  AI'D  SURVIVAL  GEAR 
ATTACilill'TIT .  Provisions  shall  be  mnde  for  connection  of  the  Full  Pressure  Suit- 
iiody  Restraint  System  (Government  procured-bailment  item)  to  the  Ejection  Seat  and 
survival  System.  Tv.’o  separate  types  of  fittings  are  required  and  are  as  follows: 

(1)  Suit  to  Scat-Parachute-Survival  Kit  Attach  Fittings  (GFA.E) 

Th'/o  shoulder  and  tv;o  hip  attach  fiu^  ings  are  required  for  attaching 
the  pressure  suit  to  the  ejection  seat,  parachute,  and  survival  gear. 
They  will  be  located  on  the  pressure  suit  as  shovm  in  Figure  11. 


All  fittings  are  GF/vE  and  will  bo  furnished  to  the  seat  manufacturer  , 
The  harnass  fittings  are  Koch  k  Sons  P/N  OI5-IO307  "A.ttachable  Body 
Assemblies  (Female)."  The  harness  assembly  from  suit  to  seat  shall 
provide  sufficient  adjustment  to  enable  the  pilot  to  engage  his 
four  attach  fittings  and  tighten  the  harness  for  restraint. 

(2)  Scat  to  Suit-Parachute-Sui-vival  Kit  Attach  Fitting 

Seat  to  suit-p<arachutc-sui'vival  kit  attach  fittings  shall  be  located 
to  provide  nrudiaura  restraint  and  pilot  comfort.  They  shall  be  auto¬ 
matically  disconnected  after  catapult  rocket  burnout  but  prior  to 
ma.n/scat  separation.  A.utomatic  actuation  of  these  fittings  shall 
be  accomplished  by  some  type  of  gas  cylinder  energized  by  a  delay 
irdtiator.  The  automatic  release  system  shall  be  one  direction, 
i.e.,  vj’nen  fittings  have  opened  for  raan/seat  separation  they  cannot 
reuurn  to  the  closed  position.  The  delay  initiator  shall  be 
actuated  as  the  seat  travels  up  the  ejection  rails. 


\ 


t 


The  irdtiator  actuation  meclianism  shall  be  designed  so  that  vihen-  the 
ejectable  portion  of  the  seat  is  installed  on  the  fixed  rails,  the 
mechanism  is  automatically  engaged.  A  device  shall  be  provided  which 
■vdll  allov/  manual  removal  of  the  ejection  seat  vdthout  firing  the 
delay  irdtiator. 


A  single  manual  release  handle,  easily  accessible  to  either  the 
pilot  or  the  ground  crevr,  shall  release  the  seat  from  the  suit, 
parachute  and 
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3.2,5  Continued 


(2)  Continued 

Eurvival  kit  and  parachute  languid  Tor  o-CiQTzc-nc'j  pilot  egreee.  The  pull 
force  on  this  control  shall  be  between  30  and  ^0  pounds  to  release  the 
seat  to  suit-parachute-survival  kit  attach  fittings  with  no  load  on  the 
fittings.  This  handle  shall  be  painted  orango-yollow  No.  33538,  per 
Fodoral  iltandard  No.  595. 

3.2.6  INERTIA  REEL.  An  inertia  reel  shall  be  mounted  on  the  seat  back 

for  shoulder  restraint.  The  inertia  reel  shall  restrain  the  pilot  in  the  seat  under 
high  aft  (eyeballs  out)  accelo rations.  Under  normal  conditions  the  inertia  reel 
akall  allow  tho  pilot  to  assume  the  flight  position.  At  initiation  of  the  escape 
system,  the  inertia  reel  strap  shall  be  automatically  retracted,  locking  the  pilot 
..n  the  ejection  position. 

The  inertia  reel  shall  bo  easily  accessible  for  servicing  or  replacement.  The 
mnual  inertia  reel  lock  control  shall  be  located  on  the  left  hand  side  of  the 
seat  and  shall  bo  readily  accessible  to  the  pilot.  The  control  handle  shall  be 
painted  black  No,  37038  per  Federal  Standard  No,  595» 

The  inertia  reel  design  may  be  such  that  it  will  also  perform  the  function  of  seat 
back  positioning  outlined  in  paragraph  3.2.1,  thus  eliminating  the  need  for  a 
separate  seat  back  positioning  actuator. 

3.2.7  MAH-SEAT  SEPARATOR.  After  seat  to  suit -parachute -survival  kit 
release,  a  positive  moans  of  separation  of  the  pilot  (with  parachute  and  survival 
gear)  from  the  ejection  seat  shall  be  provided.  If  the  automatic  man-seat  release 
decs  not  function  the  i'.ian-scat  separator  shall  not  be  activated, 

3.2.8  HEAD  PJE3T.  The  head  rest  shall  be  attached  to  the  tilting  back 
structure  and  shall  remain  stationary  with  respect  to  it  when  the  seat  back  is 
tilted.  She  head  rest  shall  be  readily  removable  to  reduce  interference  problems 
during  pilot  entry  into  the  pilot  compartment.  Up  and  dov/n  head  rest  adjustment, 
ar..d  sufficient  cloaranco,  shall  bo  provided  to  accommodate  different  size  and  shape 
pressure  suit  helmets,. 

Sko  contact  surfaces  of  the  head  rest  shall  be  padded  with  a  high  energy  absorbing 
; eterial.  The  color  of  the  padded  surfaces  shall  be  maroon,  No,  21136,  per  Federal 
standard  No.  595*  Special  attention  shall  be  given  to  insure  that  the  upholstery 
'./ill  v/ithstand  the  v;ear  and  handling  of  normal  service  usage. 

3.2.9  L-G  SUPPORTS.  Contoured  leg  supports  shall  be  provided  on  the 
Eront  of  the  ejection  seat  to  support  the  calf  of  the  pilot’s  leg  during  boost  and 
...jc’ction.  These  supports  in  conjunction  with  the  rest  of  the  seat  configuration 
shall  prevent  the  legs  from  spreading  beyond  the  ejection  envelope. 
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3.2.10  AK'I  SUPPORTS. 

3.2.10.1  UPPER  ABli  SUPPORT.  Arm  supports  shall  not  bo  provided, 

3.2.10.2  FCRSARl’I  SUPPORT,  Povoarru  supixji’ts  shall  not  be  provided, 

3.2.10.3  DELETED. 

3.2.11  DELETED.  (Included  in  paragraph  3.2,1). 

3.2.12  Ei'ERGENCY  EJECTION  CONTROIiS  AND  PROVISIONS 


a 


3.2,12.1  EJECHOH  CONTROL.  The  seat  shall  incorporate  a  two  handed  control, 
located  on  the  forv.urd  edge  of  the  scat  bucket  betvraen  the  pilot’s  legs.  The 
'.oi.trol  shall  be  conveniently  placed  so  that  it  may  bo  easily  reached  for  emergency 
..section,  when  in  the  ejection  or  boost  position  and  while  the  pilot  is  wearing  an 
:  .'.flated  full  pressure-body  restraint  suit.  The  position  of  the  control  shall  be 
;mch  that  it  is  not  a  safety  hazard,  either  in  flight  or  on  the  ground.  The  design 
of  the  control  shall  be  such  as  to  preclude  inadvertent  operation.  The  shape  and 
location  of  the  ejection  control  shall  enable  the  pilot  in  a  pressurized  suit  to 
positively  grasp  the  control  axid  initiate  the  ejection  sequence.  The  handle  shall 
be  located  approximately  as  shoxm  in  Figure  1.  The  actuation  of  this  control  shall 
provide  an  initiation  signal  for  escape  hatch  ejection  as  well  as  the  other  ejection 
functions.  The  control  shall  have  an  interlock  such  that  the  ejection  catapult 
cannot  be  fired  until  the  hatch  is  jettisoned.  (The  hatch  clears  tho  ejection 
I.  ),volop®  in  100  milliseconds  at  ,90  Mach  and  in  300  milliseconds  at  70  knots  at 
•  iormal  opei'ation) ,  Tho  interlock  signal  shall  bo  a  ballistic  type,  operated  by  a 
I  .'lanyard  attached  to  the  hatch  v;hich  fires  an  initiator  mounted  on  vehicle  structure, 
f  'i\\o  scat  Vendor  shall  furnish  a  tube  disconnect  on  the  R.H,  rail  as  described  in 
p.-.ragi-aph  3.2,13.3.  The  ejection  control  shall  bo  painted  alternate  orange-yellow 
I  color  No.  3353'^  and  black  No.  3703S  stripes,  per  Federal  Standard  No,  595.  The 
hi!.;. cl;  stripe  shall  be  l/A"  vd.do  and  the  oriingo-yollow  stripe  3/4"  wide.  The 
!  actuating  force  shall  be  55  pounds  minimum  and  65  pounds  maxiinura. 

I 


k 


;  3.2.12.2  actuating  LINK'AGSS.  All  linkages  used  for  firing  initiators  shall  be 

i  irr(;vcrsiblcj  i.e,,  it  shall  bo  impossible  to  fire  any  initiators  except  by  the 
1  intended  sequence  of  motions,  LTiere  initiators  are  employed  in  conjunction  id.th 
I  t'iio  integx'ated  full  pressure-body  restraint  suit  releases,  shields  or  guards  ‘ 

{  i»l;,"..ll  bo  employed  to  preclude  the  possibility  of  inadvertent  firing.  No  mshlelded 
cables  or  lanyards  shall  be  used  to  actuate  initiators.  Push-pull  type  controls 
sb.all  not  be  used  \mles3  they  can  meet  the  irreversibility  requirement.  All 
;:.ctua^ir.g  mcchanisitis  shall  bo  so  located  or  shielded  that  they  vdll  not  tend  to 
catch  on  clothing  of  pilot  or  servicing  personnel,  or  to  serve  as  hand  holds.  No 
iinl;age  sha.!!  d  epend  on  locloiuts  to  keep  adjustment,  but  shall  be  non-adjustable  or 
shall  be  pinned  or  otherwise  penoanently  fastened  after  an  initial  adjustment  for  ■ 
required  travel. 


;  3.2.12.3  DELETED. 

\ 

\ 
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Tho  initiator  only  shall  meet  the  following  rcquiramenta  without  the  use  of  external 
shunts: 


3.2.13.2.1  NO  FIRE.  It  shall  not  fire  na  a  result  of  the  application  of  a 
direct  current  power  of  one  v;att  for  five  niinutea. 

It  shall  not  fire  as  a  result  of  the  application  of  a  direct  current  of  one  anpere 
for  five  minutes. 


3.2.13.2.2  INSULATION  RESISTANCE.  Insulation  resistance  shall  be  at  least 
100  megohms  at  5OC  volts  DC. 

3.2.13.2.3  VOLTAGE  BREAICDOWN.  ^he  initiator  shall  withstand  1000.  Volts  RMS 

cotv.’c&n  lead  and  case  without  breakdown.  '  '' 

3.2.13.2.4  ALL  FIRE.  It  shall  fire  with  a  current  of  3*5  amperes  at  all 
temperatures  between  35''F  and  160®F. 

3.2.13.2.3  OPERATING  CURRENT.  It  shall  fire  within  20'  milliseconds  with  a 
current  of  5  amperes.  i 


I  3.2.13.2.6  RESISTANCE  AFTER  FIRING.  The  pin  to  case  resistance  after  firing 

shall  be  1000  ohms  or  greater. 

3.2.13.2.7  ELECTROSTATIC  DISCHARGE,  It  shall  be  designed  to  withstand  a 

'  130,000  erg  discharge  from  a  3OO  mmfd  condenser  10  times  withoijit,  firing. 

3.2.13.2.8  SHOCK  RESISTANCE.  It  shall  be  capable  of  being  fired  after 

i  dropping  six  feet  onto  concrete.  It  shall  not  self-fire  when  dropped  20  foot 
o:Uo  concrete. 

I 

!  3.2.13.2.9  OPERATING  RESISTANCE.  The  internal  circuit  shall  be  designed  to 

have  a  minimum  of  3  amperes  with  an  applied  voltage  of  12  volts  DC. 

i  3.2.13.3  HATCH  INTERICCK  INTERFACE.  A  pneumatic  disconnect  fitting  shall 

’  be  mounted  on  the  R,  H.  rail  for  the  hatch  interlock  initiator.  It  shall  be  identical 
!  to,  and  furnished  in  the  same  manner,  as  the  Escape  Hatch  interface  disconnect, 

j;aragra'h  3.2.13.1.  '^he  exact  location  shall  be  coordinated  with  The  Boeing  Company. 

The  scat  vendor  shall  furnish  a  -9  initiator.  I 

I  3.2.13.4  SEAT  EJECTED  SNITCH  INTERFACE.  A  striker  ramp  shall  be  provided 

on  the  aft  flange  of  the  R.  H.  rail  to  actuate  the  seat  ejected  switch  as  the  seat 
!  ti-avels  up  the  rails.  This  sv/itch  relays  a  telemetry  signal  to  the  ground  informing 
;  that  the  pilot  has  ejected  from  the  glider.  The  switch  v;ill  be  mounted  to  glider 
j  structure  and  the  ramp  shall  be  designed  so  that  when  the  ejectable  portion  of  the 
seat  is  installed  on  the  fixed  rails  it  will  automatically  engage  the  switch. 

The  exact  location  shall  be  coordiixated  with  The  Boeing  Company. 


J 
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3. 2.18. a  ‘  CONTINUED. 

such  as  shear  piiis  or  lockvjira  shall  not  be  employed  to  hold  the  disconnect  together. 
Crimp  type  electrical  connectors  shall  be  utilized  wherever  possible.  The  design 
cC  the  disconnects  and  the  a^oociatod  fittings  shall  bo  closely  coordinated  with 
The  Booing  Company  as  the  overall  design  progresses.  The  survival  kit  will  be 
dccigncd  such  that  upon  ojoction  the  bailout  oxygon  shall  turn  on  automatically, 
and  the  kit  shall  romaln  attached  to  the  parachute  until  the  pilot  pulls  the  dis¬ 
connect  handle  during  descent.  Pulling  the  handle  shall  separate  the  upper  disconnect 
and  actuate  the  releases;  further  pull  shall  release  the  top  of  the  container  and 
inflate  the  life  raft.  Tho  container  and  the  life  raft  shall  fall  away  from  the 
pilot,  both  remaining  attached  to  the  drop  line.  The  drop  line  oon  then  be  detached 
l.y  the  pilot,  Pulling  the  handle  prior  to  pulling  the  bottom  disconnect  shall 
release  tho  kit  from  the  pilot, and  separate  the  upper  disconnect.  There  shall  be 
<v  "green  apple"  control  for  manual  bailout  oxygon  operation.-  The  color  of  the 
container  shall  be  saga  green.  \\) 

3.2.19  ROCKET  CATAPULT  ASSEtiBLY.  A  qualified  rocket  catapult  assembly  shall 
be  integrated  with  the  ejection  seat  and  survival  system  configuration  as  shown 

in  Figure  1.  It  shall  be  capable  of  ejecting  the  seat/man/survival  system  package 
to  mset  tho  performance  requirements  as  listed  in  paragraj^  3*^* 

3.2.20  PARACHUTE  ASSEMBLY.  A  qualified  back  typo  parachute  shall  be  provided. 

I  This  parachute  shall  be  of  tho  B-5  (C-9)  type  Cor  equivalent)  with  modified  attach- 

to  conform  with  the  full  prossuro  -  body  restraint  suit  and  shall  be  integrated 

the  ejection  seat  and  survival  system  configuration  as  shown  in  Figure  8. 

It  shall  provide  automatic  deployment  after  seat  man  separation  at  ejections  of 
^  l‘'^,000  foot  altitude  or  less,  and  will  allow  free  fall  to  14,000  feet  before  auto- 

..-.tic  deployment  for  higher  altitudes  of  escape. 

3.2.21  SCFAR  (SOUND  FIXING  AND  RANGING)  BOMB,  A  SOFAR  bomb  shall  be  installed 
ia  c\  convenient  location  on  the  ej:cation  seat  structure  to  aid  in  location  and  rescue. 
The  SOFAR  bomb  shall  have  a  range  capability  up  to  3000  miles  and  shall  have  a  depth 

;  nciting  of  3500  feet. 

3.2.22  TUBING  IDENTIFICATION,  Each  tube  shall  have  an  identifying  tape  installed 
i  at  each  end.  Tho  tape  shall  have  tho  same  data  printed  on  it  as'  the  metal-oal  which 

1  ido;,tifies  the  part  it  connects  to,  similar  to  BAC-TllS.  ■  In  addition,  each  tube 
•;  shaxi  have  a  tape  v/ith  the  tube  part  number  and  one  with  the  system  identification 
i  installed  at  each  end.  Those  tapes  shall  conform  to  BAC-T11S-H5  and  BAC-TllAK-Nl. 

I  3.2.23  POV/DER  ACTUATED  DEVICES.  All  pov/der  actuated  devices  shall  conform 

!  to  MIL-C-25918  except  that  paragraph  3.4.11,3  is  not  applicable.  In  the  event  that 
un.i.t3  are  utilized,  the  vendor  sh<all  notify  Boeing  of  the  P/N  &  quantities 
2-ccHdred  so  that  Boeing  my  arrange  procurement.  The  vendor  shall  be  responsible  • 
for  the  integration  St  qualification  of  tho  units,  ; 

I  '  ■  ■  "  ■  . 

,  1  .  i 


J.3  EJECTION  SEAT  AI«D  SURVIVAL  SXSTEM  CONSTRUCTION 


3.3.1  STRENGTH  EEQUIREI'SNTS.  All •  ultimate  loads  specified  in  the  following 
sub-paraeraphs  are  1  1/2  times  the  proof  loads  and  are  based  on  a  weight  of  397 

liaximuffl  as  specified  in  paragraph  3.1.7.  All  design  conditions  are  to  be 
co-'.aidered  with  the  seat  back  both  full  aft  and  full  forward,  except  as  noted. 

3. 3. 1.1  EJECTION  LOADS 

3.3.1.1.1  PERSONNEL  CATAPULT  IDAD.  The  ejection  seat  and  survival  system  shall 
\;ithstand  an  ultimate  load  of  1  1/2  times  the  maximum  catapult  thrust  applied 
cov.nward  parallel  to  the  centerline  of  the  rollers  or  slide  blocks  and  through  the 
combined  center  of  gravity  of  the  scat  occupant  with  the  seat  adjusted  to  the  most 
structurally  critical  position.  In  determining  the  combined  center  of  gravity,  the 
c-nter  of  gravity  of  the  scat  occupant  may  bo  considered  as  being  11  inches  forward 
(.aoasured  parallel  to  the  seat  bucket  bottom)  and  9  inches  above  (measured  parallel 

the  seat  back)  the  seat  reference  point.  See  Figure  1.  The  load  shall  be 
transferred  to  the  scat  bottom. 

3. 3. 1.1. 2  AIR  LOAD.  The  ejection  seat  and  survival  system  shall  withstand 
an  ultimate  ejection  air  load  of  1  1/2  times  the  force  imposed  upon  the  seat  and 
its  occupant,  created  by  tho  wind  blast  from  ejection  at  a  "q"  of  900  pounds  per 
square  foot  dynamic  pressure.  This  force  shall  be  applied  parallel  to  the  glider 
waterline  and  through  the  combined  center  of  pressure  of  the  exposed  portion  of  the 
mat  and  its  occupant,  distributed  over  that  portion  of  the  seat  back  exposed  to  the 

!  a  .r  stream.  For  application  of  this  load,  the  seat  shall  be  positioned  with  the 
i  amount  of  controlled  engagement  v;ith  the  fixed  rails,  The  air  load  shall 

'  ba  applied  with  tho  personnel  catapult  load  applied  as  noted  in  paragraph  3.3.1.1.1* 
..xcopt  this  load  shall  bo  the  load  the  catapult  would  exert  with  tho  seat  at  this 
position  in  the  rails.  The  top  glider  contour 
i  in  iho  region  of  tho  seat  rails  is  shov/n  in  Figure  1.  The  tilting  seat  back  assembly 
.x'Ovi  not  bo  designed  to  talco  these  loads  in  the  forward  position  if  a  "controlled 
i  iailuro"  is  provided.  This  "controlled  failure"  (allowing  the  seat  back  to  move  aft 
I  against  the  rails)  slmll  not  result  in  pilot  injury.  The  failure  point  shall  be 
■  above  vehicle  boost  loads, 

I  3. 3. 1.1. 3  VEHICLE  LOAD  FACTORS.  During  ejection,  the  ejection  seat  and 

survival  system  shall  withstand  an  ultimate  load  of  1  1/2  times  the  following  vehicle 
limit  load  factors, 

(a)  +2.5  normal  to  glider  £  (+  down) 

(b)  -  1.8  longitudinal  (+  for\/ard) 

Tj'.orjrt  loads  shall  be  applied  with  the  seat  in  the  position  noted  in  paragraph 
3. 3. 1.1. 2.  In  addition,  they  shall  bo  applied  with  the  air  load  specified  in  para¬ 
graph  3.3. 1.1.2  and  with  and  without  the  catapult  load  specified  in  paragraph  . 

p.p.i.1.1. 

;  3.5. 1.2  DELETED. 

3. 3. 1.3  BOOST  LOAD.  Tho  ejection  seat  and  survival  system  shall  v/ithstand  a 
10.5  "g"  ultimate  load  applied  aft,  parallel  to  the  longitudinal  centerline  of  the 
j  i;lidor.  The  seat  shall  be  adjusted  to  its  most  critical  position  for  application  of 
i  this  load. 
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3.3-1-5  ejection  control.  Tho  ejection  control  shall  be  capable  of  with¬ 
standing  a  load  of  500  pounds  ultimate,  applied  at  the  center  of  the  gripping  surface. 
This  load  shall  be  applied  in  the  direction  of  normal  actuation. 

3. 5. 1.6  HEAD  REST.  The  head  rest  shall  'withstand  a  load  of  500  pounds  ultimate, 
ap.,liod  aft  in  a  direction  parallel  to  the  seat  bottom. 

5. 3. 1.7  RELEASE  FASTENERS. 

3. 3. 1.7.1  HIP  RELEASE  FASTENERS.  Each  hip  release  fastener  shall  withstand 
an  ultimate  load  of  4125  pounds. 

3.3.1«7.2  SHOULDER  RELEASE  FASTENERS.  Each  shoulder  release  fastener  shall 
v.'ithstand  an  ultimate  load  of  2250  pounds  or  the  resultant  of  a  total  ultimate  load 
0  4500  pounds  for  shoulder  restraint. 

3.3.2  GIUSH  LOADS.  All  ultimate  loads  specified  in  the  following  sub  paragraphs 
are  1  1/2  times  the  proof  load  and  are  based  on  the  weights  specified  in  paragraph 

3.3.1. 

3. 3. 2.1  FORVJARD.  The  ejection  seat  and  survival  system  shall  withstand  40  "g" 
ultimate  load  applied  forward  jjarallol  to  the  longitudinal  centerline  of  the  glider. 
The  seat  shall  bo  in  the  most  structurally  critical  position  of  adjustment. 

3. 3.2.2  SIDE.  The  ejection  seat  and  survival  system  shall  withstand  a  40  "g” 

:  liimate  load  applied  20*  to  either  side  of  the  forward  direction.  This  results  in 
a  37.6  "g"  ultimate  forward  load  and  a  13.7  "h"  ultimate  side  load, 

3. 3. 2. 3  DO'JNV/ARD.  The  ejection  seat  and  survival  system  shall  withstand  a 
20  """  ultiirate  load  aijplied  dowm/ard  normal  to  the  longitudinal  centerline  of  the 

The  seat  shall  be  adjusted  to  the  most  structurally  critical  position  of 

adJusLmont . 

3. 3. 2. 4  UPWARD,  Tho  ejection  seat  and  survival  system  shall  withstand  a  10  "g" 
ultimate  load  applied  upward  normal  to  the  longitudinal  centerline  of  the  glider. 

'Tho  neat  shall  be  adjusted  to  the  most  structurally  critical  position  of  adjustment. 

3.4  LYCTEM  PERFORt'Uu'lCE 

3.4,1  EJECTION  SEAT.  The  ejection  seat  shall  perform  satisfactorily  within 
altitude  velocity  pressure  limits  prescribed  in  the  escape  envelope  shown  in 
Ti_^ure  3.  I'iach  0.9,  or  a  velocity  equivalent  to  s-  '‘ynamic  pressure  of  ^00  psf, 
nan  boon  set  as  the  upper  velocity  limit.  It  is  possible  that  a  system  moating 
uh'j  low  altitude  rco.uirements  can  exceed  the  Each  0.9  limit  at  higher  altitudes. 

Tho  S2:>ecified  upper  limits  of  operation  v/ill  be  expanded  accordingly,  if  design 
analysis  so  justifies.  At  the  low  velocity  end  of  the  envelope,  a  zero  speed 
capability  is  desirable  and  has  been  established  as  a  design  objective.  The 
specific  low  speed  design  requirements  have  been  established  as  70  knots  equivalent 
air  speed  at  zero  altitude. 

T'at  ejection  trajectory  shall  provide  a  minimum  of  throe  feet  of  clearance  from 
T.-.  intorforcncc  path  of  the  B-52  carrier  aircraft  wing,  for  the  performance 
co.-.hitions  shov/n  in  Figure  4.  This  requirement  will  satisfy  clearance  requirements 
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4.4.2  SEAT  ADJUSTMENT  TEST,  Denionstrat®  tha  ability  of  the  seat  to  ' - T] 

meet  the  positioning  requirements  of  paragraph  3»2«1  through  3»2.1.3. 

vV. 

4.4.3  PILOT  RELEASE  SYSTEM  TEST.  Demonstrate  the  ability  of  the  harness  I] 

release  system  to  meet  the  requirements  of  paragraph  3*2. 5*  f] 

4.4.4  INERTIA  HEEL  TEST.  Demonstrate  the  ability  of  the  inertia  reel  to  | 

meet  the  requirements  of  paragraph  3»2.6.  | 

d 

4.4.5  MAN-SEAT  SEPARATOR  TEST.  Demonstrate  the  ability  of  the  man-seat  || 

separator  to  meet  the  requirements  of  paragraph  3*2 •?.  'v._  | 

"'S 

4.4.6  HEAD  REST.  Demonstrate  the  ability  of  the  head  rest  to  meet  the  'll 

requirements  of  paragraph  3.2.8.  f'l 

4.4.7  EJECTION  CONTROLS  TEST.  Demonstrate  the  ability  of  the  ejection  controls  ij 
tc.  meet  the  requirements  of  paragraph  3.2.12. 

4.4.8  SEAT  GATAPUIT  DEACTIVATION  TEST.  Demonstrate  the  ability  of  the  seat 
cataj^ult  deactivation  device  to  meet  the  requirements  of  paragraph  3.2.13.2. 

4.4.9  SOFAH  BOMB  TEST.  Demonstrate  the  ability  of  the  SOPAR  bomb  to  meet 

the  requirements  of  paragraph  3«2,21,  |j 

|i 

4.4.10  STRUCTURAL  TEST.  Demonstrate  the  ability  of  the  seat  to  withstand 

the  ultimate  loads  specified  in  paragraph  3*3  without  failure.  •;! 

4.4.11  EERO  VELOCITY  TEST.  At  least  one  static  ground  firing  shall  be  f 

conducted  to  investigate  the  zero  velocity  capabilities  of  the  system,  '  | 

4.4.12  HIGH  TEMPERATURE  TEST,  ‘-^'he  assembly  shall  be  tested  per  paragraph  4.1.2  |.l 

of  MIL-E- 52720,  except  that  the  cartridge  actuated  devices  shall  soak  for  a  period  j| 
of  threo  hours  after  their  cases  have  reached  the  test  temperature,  ^he  assembly 
shall  bo  operated  while  still  at  test  temperature,  || 

4.4.13  LOV/  TEMPERATURE  TEST.  Testing  is  not  required.  |] 

4.4.14  VIBRATION  TEST.  I 

4.4.14.1  TEST  INSTALLATION.  The  equipment  shall  be  mounted  on  a  suitable  jil 

vibrator  using  a  rigid  fixture.  The  attachment  to  the  fixture  shall  be  identical  H 

to  tho  service  installation.  The  fixture  shall  be  sufficiently  rigid  to  eliminate  | 
fixture  resonances  in  the  tost  frequency  range,  if  possible.  Provisions  shall  be  % 

made  to  monitor  the  input  vibrations  at  the  equipment  mounting  points. 

The  weight  of  the  assembly  and  of  the  vibrator  table  plus  fixture,  brackets,  etc., 
shall  be  determined  and  entered  in  the  test  report,  h 

-  J 

The  installation  shall  be  balanced  if  necessary  to  minimize  rocking  of  the  vibrator 
table  or  test  fixture,  hj 

4.4.14.2  INSTRUMENTATION  REi^UIREi'SNTS.  For  all  .vibration  tests,  monitor 

accelero.Ti.eters  shall  be  mounted  at  two  or  more  of  the  points  of  attachment  of  the  i,! 
tost  item  to  its  brackets  or  fixture,  with  sensing  axes  parallel  to  the  vibrator  li 

motion.  These  accelerometers  shall  be  monitored  continuously  during  the  tests,  i; 
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4.4.19  CONTIIIUED 

Eoeinc  of  all  test  data  as  soon  as  available  from  APllDC. 

A  final  and  detailed  test  report  vd.ll  be  rcqidredj  suitable  for  demonstration  of 
t’lc  porfoiT'-ance  qualification  of  the  complete  ejection  system.  Boeing  vdll  perform 
a.-.;-  added  final  reporting  required  for  tho  hatch  s-  heatshield  systems. 

T;".o  teat  contractor  ^'dll  be  responsible  for  test  area  cleanup,  disposition,  and  any 
required  shipment  of  test  equipment, 

4.4.19.1  The  sled  test  program  vdll  consist  of  the  foUovdng  minimum  requirements. 
Four  ejection  seat  runs  vdll  be  planned.  Three  runs  vdll  be  accomplished  (one  each) 
at  velocities  of  70  K,  400  K  and  510  knots.  They  do  not  necessarily  have  to  proceed 
in  t.'iis  order.  The  fourth  run  vdll  be  reserved  for  accumulated  pick-up  items,  or 
possible  ejection  under  acceleration,  simulating  direct  ejection  during  boost.  One 
rlcd  drag  calibration  run  vdll  be  planned  prior  to  any  test  runs, 

4.4<.19.2  The  foUovdng  items  shall  be  demonstrated  and/or  verified  during  the 
>>lad  test  program; 

(1)  Demonstrate  that  seat  ejection  and  hatch  jettison  occur  in  proper  sequence 
as  shown  on  figure  2, 

(2) -  Verify  that  the  seat  ejection  envelope  clearance  is  vdthin  the  limits 

specified  in  paragraph  3.4.1. 

(3)  Verify  that  the  escape  hatch  and  ejection  seat  trajectories  satisfy 
the  design  trajectories. 

(4)  Demonstrate  that  complete  parachute  deployment  and  inflation  occurs  in 
sufficient  time  to  insure  pilot  safety. 

(5)  Demonstrate  that  the  dynamic  effects  on  the  pilot  (anthropometric  dummy) 
arc  vdtlvin  the  specified  design  requirement  limits, 

A .4.19.3  Boeing  will  furnish t he t  est  sled  vehicle,  Boeing  will  also  supply 
all  instrur.vGntation  sensors  or  components  that  must  be  integral  with  Boeing  furnished 
cor.iponontva  or  sled  structure.  In  addition,  all  provisions  for  instrumentation,  power 
•rupply,  caji’.cra  mounts  and  access  vdll  be  supplied  with  Boeing  items  in  so  far  as  is 
fca.'dble. 

The  AI'IDC  Track  Test  Division  vdll  supply  the  sled  vehicle  slippers,  and  the  rocket 
par.i'.cr/v/atcr  brake  sled. 

Til'!  test  contractor  vdll  supply  all  other  test  items  and  equipment,  including 
inritre’r.nntation,  not  available  from  AR-IDC.  The  instrumentation  requirements  vdll 
be  v.orked  out  between  the  test  contractor  and  AFI®G,  incorporating  Boeing  furnished 
requiremants  for  the  hatch  &  heatshield  systems. 

4.4.19.4  The  escape  hatch  will  be  tested  on  all  ejection  seat  sled  runs  and 
vdll  be  initiated  by  the  normal  ejection  seat  system.  Test  hardware,  special  tools 
ax.d  installation  instructions  vdll  be  provided  by  The  Boeing  Company. 
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4.1)-.19A  (Continued) 

trumentation  shall  consist  of,  but  not  be  limited  to,  the  following: 

(1)  Time  referenced  data  on  seat  and  hatch  motion  and  trajectory  for  at  least 
the  first  thirty  feet  of  hatch  trajectory  and  entire  ejection  sequence 
shall  be  obtained  by  the  following  cameras: 

a. )  Metric  range  camera 

b. )  .  S\ecl  camera  mounted  in  glider  nose  -  1000  frames/sec, 

100  feet  film  (minimum). 

c. )  Cockpit  mounted  camera  -  1000  frames/sec,  100  feet  film 

(minimum) . 

(2)  Firing  simultaneity  of  20  initiators,  current  operated,  time  oriented. 
Instrumentation  response  accuracy  to  space/time  referenae  shall  be  within 
1  millisecond. 

(3)  Time  to  complete  four  (4)  inch  thruster  stroke,  ±2  millisecond  response 
accuracy  to  spaoe/time  reference. 

(4)  Fastener  functioning  time  to  complete  piston  travel,  ±2  millisecond 
response  accuracy  to  space/time  reference. 

(5)  Thruster  chamber  pressure,  0-5000  psl,  ±50  psi  tolerance.  Instrumentation 
response  accuracy  to  space/time  reference  shall  be  within  2  milliseconds. 


4.4.19.5  The  Vendor  shall  supply  the  necessary  quantities  of  ejection  seat  and 
vival  systems  described  in  this  document,  and  anthronpomorphic  dummy  to  support 
SQ  tests.  The  anthropomorphic  dummy  shall  be  of  a  percentile  in  accordance 
h  WAPC  Technical  Report  No.  52-321,  dated  September  195^* 
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appendix  "B" 


Heat  Shieia  Sled  Test 


Requirements 


1.0  Forward 

I'lhlle  in  no  way  part  of  the  escape  system,  the  windshield  heat  shield  will  be 
qualification  tested  in  this  sled  program,  due  to  the  similarity  of  test 
procedures  and  to  take  advantage  of  the  available  test  vehicle,  facilities, 
instrumentation,  test  personnel  and  compatible  time  scale. 

2.0  Test  Objective 

The  objective  of  this  test  is  to  verify  that  the  heat  shield  Jettison  system 
will  accomplish  design  requirements  under  specified  vehicle  dynamic  conditions. 

The  following  items  shall  be  demonstrated  at  ground  velocities  product rtg'  "g" 
loads  representative  of  the  most  severe  actual  loads  which  may  be  encountered 
during  the  X-20  flight. 

a.  Demonstrate  that  the  heat  shield  Jettison  mechanism  operates  within 
the  limits  predicted  for  dynamic  conditions  existing  at  the  time  of 
actuation  and  that  the  heat  shield  separates  from  the  glider  with  no 
damage  to  the  portion  of  the  hinge  remaining  with  the  glider, 

b.  Correlate  heat  shield  release  and  jettison  trajectory  data  with  values 
predicted  for  actual  in-flight  operation.  The  heat  shield  shall  move 
upward  and  aft  after  separation,  shall  clear  all  glider  structure  and 
shall  contact  the  ground  behind  the  glider. 

c.  Demonstrate  that  wedging  of  the  waterwall  against  the  heat  shield 
hinges  does  not  impair  separation  of  the  heat  shield  from  the  hinges. 

3.0  Test  Configuration 

Production  beat  shields  and  water  walls  shall  be  installed  on  the  test 
sled  for  the  heat  shield  Jettison  runs. 

A  production  actuation  system  shall  be  installed.  This  system  utilizes 
bottle-stored  nitrogen  gas  released  by  means  of  a  solenoid  controlled 
valve  through  high  pressure  tubing  and  flexible  hose  to  the  linear 
pneumatic  actuator.  No  arming  device  is  required;  however,  in  the  inter¬ 
est  of  safety,  a  ground  safety  device  is  Incorporated  into  the  control 
system. 

i-.O  Test  Conditions 

Heat  shield  jettisoning  will  be  tested  on  two  sled  runs.  A  third  run 
will  be  held  in  reserve  for  contingencies  and  will  be  conducted  only 
if  the  required  qualification  results  are  not  obtained  during  the 
first  two  runs.  The  desired  Jettison  velocity  is  335  "to  350  knots  at 
standard  sea  level  atmospheric  conditions.  Velocity  shall  not  be 
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